Induction of unscheduled DNA synthesis in primary rat hepatocytes by benzidine-congener-derived azo dyes in the in vitro and in vivo/in vitro assays.
The genotoxicity of the benzidine-congener-derived azo dyes. Direct Blue 1 ( DB1 ), Direct Blue 14 ( DB14 ), Direct Brown 95 ( DB95 ), and Direct Red 46 ( DR46 ) was studied in the in vitro and in vivo/in vitro unscheduled DNA synthesis (UDS) assays in primary rat hepatocytes to determine if in vivo metabolism of these compounds was required for induction of UDS. Hepatocytes were isolated, cultured, and treated with the azo dyes and [3H]thymidine (in vitro assay); alternatively, in the in vivo/in vitro assay, rats were intubated with the azo dyes, the hepatocytes isolated at 17 h after dosing and incubated in a medium containing [3H]thymidine. UDS was quantified by an autoradiographic method. None of the azo dyes induced UDS in the in vitro assay. However, DR46 did induce marginal, but significant UDS in 1 experiment (1.2 net grains at 500 micrograms/ml media). No significant UDS was observed when DR46 was tested in a subsequent in vitro assay. In the in vivo/in vitro assay, DB95 (100 mg/kg), DB14 (125 mg/kg), and DR46 (100 mg/kg) induced significant UDS (12, 2.1, and 3.5 net grains, respectively). None of the azo dyes tested was mutagenic in the Salmonella/microsome assay in the presence and absence of rat liver enzymes. Therefore, in vivo reduction of azo dyes, presumably by the gut microflora, is a requirement for the genotoxicity of these azo dyes in the primary rat hepatocyte UDS assay.